Kinetic alterations of cytochrome c oxidase in carbon tetrachloride induced cirrhotic rat liver.
In a study of the chronic effects of CCl4 on the respiratory activities of rat liver mitochondria, the content of cytochrome c oxidase increased from 0.077 +/- 0.010 (nmol/mg protein) for normal rats to 0.101 +/- 0.009, and its specific activity increased from Vmax = 345 +/- 24 (e-/s/cytochrome aa3) to 431 +/- 19 in mitochondria of CCl4 treated rats. There was a slight increase in Km for cytochrome c from 5.63 +/- 0.08 microM to 7.79 +/- 0.80. These results would strongly suggest that an appreciable decrease in the steady state concentration of ATP in hepatic cells of CCl4 treated rats brought about a compensatory increase in the overall activity of cytochrome c oxidase. However, when the rate of oxygen uptake by mitochondria was measured in the presence of rotenone and tetramethyl-p-phenylene-diamine with NADH as substrate, the specific activity in CCl4 treated rats was lower than that of normal rats (Vmax = 345 +/- 31 (e-/s/cytochrome aa3), as compared to Vmax = 408 +/- 21) in spite of the increased activity of cytochrome c oxidase. This phenomenon was ascribed to a decrease in the activity of NADH cytochrome b5 reductase in the mitochondrial outer membrane due to CCl4 treatment.